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our studies not merely to add 
more descriptive data but for 
hypothesis-driven research.
Do you have a favourite 
conference? Two. One is 
the Winter Animal Behavior 
Conference. This is an informal 
meeting of about 30 attendees 
convened at various sites in 
the Rocky Mountains of North 
America. It lasts a week, everyone 
gives a talk, and there is ample 
time for serious discussion 
both in the conference and on 
the ski slopes. I usually find 
the discussions on the slopes 
more rewarding; it is probably 
the cold mountain air. The other 
is the biennial conference of 
the International Society for 
Behavioral Ecology. This meeting 
is larger, but usually there are 
fewer than 1000 attendees. It 
always has a very international 
flavour, the presentations are 
of the highest quality, and the 
social atmosphere is also quite 
conducive to interaction.
Do you have a scientific hero? 
Any evolutionary biologist, 
especially any who has read 
Darwin’s works carefully, has to 
have him as a hero. His insights 
were, of course, revolutionary, but 
also his struggle to understand 
the natural world by documenting 
it with such precision and such 
care is inspirational. Another 
is Peter Marler, one of the 
pre- eminent animal behaviorists 
of our time. His studies often 
defined the course of modern 
animal behaviour, and his work 
has always been integrative, never 
invested in the false dichotomy 
between ultimate and proximate 
causes. The group of graduate 
students and postdocs he has 
mentored is legendary. 
What are the big questions to be 
answered next in your field? One 
question for the short or medium 
term is how constrained are 
complex behavioural systems in 
their response to selection? Does 
evolution in one context constrain 
a behavioral system’s ability 
to evolve in another context? 
Does it influence the details in 
how it responds? Essentially the 
same question can be recast 
for different research programs, 
for example: “how common is 
pleiotropy in behavior?” or “how 
domain specific are cognitive 
functions?”
In the long term, the future 
of animal behaviour lies in its 
integration. The whole animal 
is at the intersection of those 
disciplines that concern processes 
inside the skin, such as genetics, 
development, and neuroscience, 
or those addressing issues 
outside the skin, such as ecology, 
population biology and evolution. 
At least for me, behaviour is the 
most interesting aspect of the 
animal’s phenotype. It is shaped 
by developmental experiences, 
can sometimes be influenced by 
fairly simple genetic mechanisms, 
and is usually quite susceptible to 
gene-by-environment interactions. 
Behavior is critical in various 
aspects of ecology (e.g. habitat 
choice), evolution (e.g. mate 
choice in sexual selection and 
speciation) and conservation 
biology (e.g. flexible responses 
to anthropogenic disturbances). 
And risky as this might sometimes 
be, it can offer us insights into 
our own species. To have a 
deep biological understanding 
of biology — to link, let us say, 
questions of development and 
genetics with ecology and 
evolution — understanding 
behaviour will often be the linchpin. 
Consider, for example, some of 
the recent studies showing the 
roles of gene expression in caste 
determination in eusocial insects, 
and opsin sequence changes in 
the rapid speciation in cichlids. 
In this quest it will also be 
important to consider behaviour 
as part of an integrated 
phenotype. This begs the 
questions raised above about 
pleiotropy and domain generality 
versus domain specificity. Also, 
behavior is the social glue that 
integrates phenotypes across 
individuals and even across 
kingdoms. All of these issues 
require animal behaviorists to 
become even more-general 
biologists.
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One of most popular 
emerging extreme sports is 
that of freediving; people test 
their ability to dive to depths 
and swim lengths while 
holding their breath, using 
little more than an attached 
fin. Current records held are 
diving to 109 metres deep, 
staying under water for 9 
minutes and swimming under 
water for a distance more 
than 220 metres. 
While, for humans, these are 
impressive achievements, they 
are nothing compared to the 
skills of marine mammals. For 
all air-breathing organisms, 
diving presents one of the 
most demanding challenges: 
lack of oxygen is obvious, but 
adaptation to the changes 
in pressure and the need for 
a means of navigation and 
prey location are additional 
requirements.
A recent study of the 
behaviour of two little-known 
small-beaked whales, finds that 
they regularly dive deeper and 
longer than any other species, 
adding to the intrigue of these 
adaptations. The researchers 
found that the whales regularly 
dived to depths of more than 
1800 metres for a duration of 
up to 85 minutes. While other 
species such as sperm whales 
and elephant seals are known 
to go deeper and longer, 
they do so only occasionally 
compared with the regular 
deep dives of these beaked 
whales.
 The researchers believe the 
new findings may also throw 
light on the impact on these 
animals of deep naval sonar 
activities.
The work by Peter Tyack at 
Woods Hole Oceanographic 
Institute and colleagues in 
Spain, Italy and Denmark, 
is reported in the Journal 
of Experimental Biology 
(published online). They 
have worked with the two 
poorly known species Ziphius 
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Which social insects rear 
their own food? Growing 
fungi for food has evolved 
twice in social insects: once 
in new- world ants about 50 
million years ago; and once in 
old-world termites between 24 
and 34 million years ago [1,2]. 
The termites domesticated a 
single fungal lineage — the 
extant basidiomycete genus 
Termitomyces — whereas the 
ants are associated with a larger 
diversity of fungal lineages 
(all basidiomycetes). The ants 
and termites forage for plant 
material to provision their fungus 
gardens. Their crops convert this 
carbon- rich plant material into 
nitrogen-rich fungal biomass to 
provide the farming insects with cairostris (Cuvier’s beaked whale) 
and Mesoplodon densirostris 
(Blainville’s beaked whale).
The authors find that both 
of these species undertake 
long, deep dives to capture 
deep- water prey. Diving is highly 
regular with most deep foraging 
dives being followed by an 
extended period of shallow dives 
and slow travel and resting near 
the surface. All foraging dives of 
both species are considerably 
longer than the estimated 
aerobic dive limits, suggesting 
that the whales return to the 
surface with an oxygen debt.
“We propose that the shallow 
dives and the long periods in 
between foraging dives are 
needed to repay the oxygen 
debt before the next deep dive”, 
the authors report.
Another consistent feature 
of the dive profiles, the authors 
find, is the slow ascent from 
the deep foraging dives, which 
remains a puzzle. The long 
ascents, which are acoustically 
inactive but involve active swimming, appear to divert 
substantial time away from 
foraging, suggesting that the 
animals are constrained by 
some physiological requirement 
or behavioural need that 
prevents them from optimizing 
foraging performance.
The depths now found at 
which these whales forage may 
also throw light on the effects 
of naval sonar activities. Mass 
strandings of whales associated 
with sonar activity have revealed 
animals with gas and fat emboli 
in their bodies.
The researchers consider 
whether sonar may disrupt the 
ascent after deep dives and 
that “the observed pathologies 
may follow from a behavioural 
response that has adverse 
physiological consequences”.
They argue that regardless 
of the precise reason for whale 
strandings, “it is a pressing 
issue to develop effective 
mitigation protocols to reduce 
the accidental exposure to 
sonar”.most of their food (Figure 1). 
No secondary reversals to the 
ancestral life style are known 
in either group, which suggests 
that the transitions to farming 
were as drastically innovative 
and irreversible as when humans 
made this step about 10,000 
years ago. 
Why is insect fungus 
farming interesting? The two 
independently evolved agricultural 
systems are impressive 
examples of mutualistic 
symbiosis — reciprocally 
beneficial relationships between 
different species. Some of the 
insect societies that evolved 
fungus farming are pinnacles of 
social evolution. Cooperation and 
social evolution within families is 
now fairly well understood from 
kin selection theory [3], but we are 
only beginning to understand the 
direct and indirect evolutionary 
benefits of cooperation between 
unrelated individuals of different 
species [4]. 
What factors stop such 
cooperative efforts from being 
corrupted by cheating mutants Mysteries: Tagging experiments have revealed the extreme depths and durations 
of dives by two little-known species of small-beaked whales but many questions 
remain. (Photo: courtesy of Nick Tregenza.)
